The first two X-43 flights will be conducted at The launch vehicle will then be dropped from the B-52 and will ascend to the planned flight condition at approximately 95,000 ft. for the Mach 7 flights and 110,000 ft. for the Mach 10 flight where the X-43 will separate from the booster. Once the X-43 has established post-separation, unpowered, controlled flight, the inlet cowl door will open to start the inlet, and five seconds of unfueled tare data will be acquired.
Following this, the fuel sequence will commence, resulting in about eight seconds of hydrogen-fueled powered vehicle operation. Once the fuel is depleted and engine operation is complete, unfueled tare data will again be acquired, aerodynamic parameter identification maneuvers will be performed, the inlet door will be closed, and the X-43 will fly a controlled, unpowered, deceleration trajectory until completion of the flight.
These 700-to 1000-mile autonomous flights of the X-43
will be flown on a due-west heading in the Western Test
Range over thgPacifiC Ocean off the California coast. Figure 3 . Many of these details are included as part of the verification and validation for flight and will be discussed in subsequent sections. F,a.gia.e,.Ialr, g_
The HXFE, including body surface, sidewall, cowl, and fuel injectors was fabricated from Glidcop®, a copper alloy that is dispersion strengthened with ultraflne aluminum oxide particles.
This yields a metal that possesses high strength at elevated temperatures and retains high thermal conductivity. Some internal surfaces were coated with a layer of zirconia TPS to provide a thermal barrier for the Glidcop® in highheating areas. Following fourteen unfueled runs and forty fueled runs, the structural integrity of the engine and the condition of the internal surfaces were nearly the same as prior to testing. The only difference was that a layer of silicon dioxide (a by-product of using silane for ignition) was usually deposited in the engine that required manual removal between runs. Even though this engine was required to be tested only once (in flight), it handled the rigorous ground test series without any problems.
The engine contained both static and dynamic seals to control the flow between parts.
The static seals consisted of ceramic braided rope and were designed to have leak rates of less than 0.20 SCFM for each inch of seal material. The dynamic seals wiping between the engine cowl door and sidewall were made of l/8-in.
square braided ceramic carbon-fiber rope with a split inconel tube that act as a linear spring to keep the seal material in place.
This design functioned well for two unfueled and five fueled runs; however, the first time the engine unstarted during a run at flight dynamic pressure, the seal material on the port side was dislodged.
(Subsequently, a non-flight repair of both the port and starboard seals was performed to allow testing to 
Cow[ Actuation and Inlet Startinu
For the X-43 flight tests, the engine will be closed during ascent to protect internal engine components; therefore, a mechanical actuation system was designed to open the cowl door and establish flow in (start) the inlet.There wasaminor concern ofinletstarting during thecowlopening sequence because of boundary-layer effects, internal contraction ratio effects, andcowlopening speed. Themechanical nature of theactuation design wasfullyreplicated forHXFE/VFS testing. This design (shown in Figure 8) All signal conditioning, sample rates, and control-loop rates were matched to the flight systems. Figure 12 shows the compact nature of the control system, utilized in HXFE/VFS testing to simulate the X-43 PSC functions. 
Control Law Verification
Ignition part of these tests, is to prevent engine unstart during the flight experiment, but still achieve vehicle acceleration.
The control logic used to achieve this is presented in Figure 14 .
Inlerl! _n performance. This is due to an expansion fan (created on the windward sidewall leading edge) and a shock wave (created on the leeward sidewall leading edge) both being processed by the inlet. The database estimates, shown by the solid symbols, were developed by applying the met, the fuel flow is held constant until a controlled computed cowl-opening and power-on increments to the fuel is experimentally derived aerodynamic database for the flow-rate ramp down is commanded as the cowl-closed configuration.
The increments included in depleted; however, if the pre-set acceleration goal has not been met, the level of combustor-isolator interaction is evaluated based on a pre-set higher limit (TripLevel2).
Additionally, if this limit is exceeded the fuel flow is held constant until the controlled ramp down is reached.
If the acceleration goal has not been met and combustorisolator interaction is lower than the higher limit, then the fuel ramp-up is resumed. The intent of this logic sequence is to maximize the probability of achieving the acceleration goal while concurrently guarding against 
